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SOLAR CELL MODULE HAVING 
IMPROVED FLEXIBILITY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a solar cell module having 
an improved reliability against folding. More particularly, 
the present invention relates to a highly reliable solar cell 
module Which excels in ?exibility and has good exterior 
appearance and Which can be freely bent and can be used as 
a building material such as a roo?ng material. 

2. Related Background Art 
There have been proposed a variety of so-called roof 

integral type solar cell modules capable for use as a roo?ng 
material of a building by integration With other roo?ng 
materials. These solar cell modules are usually produced in 
a manner of electrically connecting a plurality of solar cells 
With each other in series connection by an electrically 
conductive connection material into a cell block comprising 
the solar cells integrated in series connection, sealing said 
cell block on a reinforcing member using a sealing resin into 
a module, and bending the reinforcing member of the 
module as desired. 

For instance, Japanese Unexamined Patent Publication 
No.302924/1995 (hereinafter referred to as Japanese docu 
ment ’924) discloses a roof-integral type solar cell module 
shaped in a plate-like form Which can be provided at a 
reasonable cost on the market for the folloWing reasons. This 
solar cell module has good compatibility With ordinary 
roo?ng material, and it can be readily installed by Way of 
ordinary roo?ng Work Where hanging tools and the like used 
in ordinary roo?ng Work can be used. In addition, the solar 
cell module can be readily processed into an appropriate 
roof-shaped solar cell module by means of a roll former 
making machine Without using extra instruments. 

In Japanese document ’924, there is described a roof 
integral type solar cell module processed by Way of forming 
using a roll former making machine to have a shape suitable 
for crossWise roo?ng. The solar cells in this solar cell 
module are arranged in a ?at area of the module so as to 
prevent them from suffering from stress upon the forming 
treatment and the like. Particularly, this solar cell module 
shaped suitable for crossWise roo?ng comprises a ?at por 
tion having the solar cells arranged therein, a solar cell-free 
ridge side meshing portion and a solar cell-free eaves side 
meshing portion, Wherein the ridge side meshing portion and 
the eaves side meshing portion function as ?xing means 
When the solar cell module is installed. 

NoW, for the con?guration for a solar cell module used as 
a roo?ng material, there are knoWn a roll-like con?guration, 
a roof tile-like con?guration, a ?at con?guration, and the 
like. 

Recently, there is a demand on the market for providing 
a solar cell module having a curved con?guration such as a 
corrugated con?guration Which is usable as a roo?ng mate 
rial. 

Besides, there is also a demand on the market for pro 
viding a solar cell module having no reinforcing member 
and Which can be freely bent. 

In the case of a conventional solar cell module in Which 
a plurality of solar cell modules integrated in series connec 
tion by means of an electrically conductive connection 
material are held on a reinforcing member While being 
sealed by a sealing resin, When the solar cell module is bent 
into a desired shape, a problem is likely to occur in that the 
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2 
electrically conductive connection material cracks because it 
is dif?cult to bend. 

FIG. 14 is a schematic cross-sectional vieW illustrating 
the constitution of an example of such a conventional solar 
cell module. 
The solar cell module shoWn in FIG. 14 comprises a cell 

block comprising a plurality of solar cells 1402 electrically 
connected With each other by an electrically conductive 
connection material 1405 and Which is sealed by a resin ?ller 
material 1403 on a reinforcing member 1401 While covering 
a front side of the cell block by a surface protective ?lm 
1404. The solar cell module shoWn in FIG. 14 has a curved 
shape formed by bending the reinforcing member 1401. 

In the folloWing, description Will be made of a stress 
caused at a bent portion in the solar cell module When the 
reinforcing member 1401 is bent. 

Corrugation of the solar cell module as shoWn in FIG. 14 
is conducted by bending the reinforcing member 1401. In 
bending the reinforcing member 1401 in this case, a neutral 
line 1410 of the reinforcing member 1401 is engaged in the 
bending as a processing neutral line. Because of this, a 
portion of the sealed area having a radius of curvature Which 
is smaller than that of the processing neutral line 1410 
suffers from a shrinkage force. Particularly, the solar cell 
1402 or the electrically conductive connection material 1405 
situated in a recessed portion suffers from a shrinkage force 
to deform. Similarly, the solar cell 1402 or the electrically 
conductive connection material 1405 situated in a portion of 
the sealed area having a radius of curvature Which is smaller 
than that of the processing neutral line 1410 suffers from an 
extension force to extendedly deform. 

In vieW of this situation, in the case Where the solar cell 
module is subjected to bending treatment using the forego 
ing roll former making machine, the bending treatment is 
conducted With due care so that pressure is not applied on 
the solar cell-bearing portions. HoWever, in the case Where 
the solar cell module is processed to have a corrugated shape 
as shoWn in FIG. 14 by Way of press Working, the solar 
cell-bearing portions unavoidably suffer from pressure, 
Where such deformation due to the extension or shrinkage as 
described in the above occurs. 

Separately, based on the description of the Japanese 
document ’924, the present inventors prepared a solar cell 
module having the con?guration shoWn in FIG. 14. 
Particularly, there Was ?rst prepared a solar cell module 
Which comprises a cell block comprising a plurality of solar 
cells 1402 electrically connected With each other by an 
electrically conductive connection material 1405 and Which 
is sealed by a resin ?ller material 1403 on a reinforcing 
member 1401 While covering a front side of the cell block 
by a surface protective ?lm 1404. The solar cell module Was 
processed to have such a corrugated shape as shoWn in FIG. 
14. 

For the resultant solar cell module, evaluation Was con 
ducted. As a result, the solar cell module Was not problem 
atic at the beginning stage. But in a Weathering test, the solar 
cell module Was found to have such problems as Will be 
described in the folloWing. The electrically conductive con 
nection materials 1405 (Which connect the solar cells 1402 
in series connection) situated in the recessed and protruded 
portions of the corrugated shaped and Which are curved 
along the recessed and protruded portions tend to partially 
separate from the resin ?ller material 1403 covering the 
electrically conductive connection materials 1405 due to a 
difference of curvature R betWeen their inside diameter and 
their outside diameter, Where cracking is likely to occur at 
the electrically conductive connection materials 1405. 
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By the Way, in the case of a solar cell module Which is not 
provided With a reinforcing member, it is necessary that its 
poWer outputting terminals be suf?ciently ?exible and 
highly reliable. 

SUMMARY OF THE INVENTION 

The present invention makes it an object to eliminate the 
foregoing problems found in the prior art and to provide an 
improved solar cell module Which is free of said problems 
and satis?es the foregoing demands. 

Another object of the present invention is to provide a 
highly reliable solar cell module Which excels in ?exibility 
and has good exterior appearance and Which can be freely 
bent and can be used as a building material such as a roo?ng 
material. 

A further object of the present invention is to provide a 
highly reliable roof-integral type solar cell module compris 
ing a poWer genarating cell block sealed by a sealing resin 
and Which has a speci?c sliding material Which desirably 
protects an electrically conductive connection material 
or/and a poWer outputting means used in said solar cell 
module. Said solar cell module excels in ?exibility and has 
a good exterior appearance, and it can be freely bent and can 
be used as a building material such as a roo?ng material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic slant vieW illustrating an example of 
a solar cell module according to the present invention. 

FIG. 2 is a schematic cross-sectional vieW of the solar cell 
module, taken along the A—A‘ line in FIG. 1. 

FIG. 3 is a schematic plan vieW illustrating a front face of 
the solar cell module shoWn in FIG. 1. 

FIG. 4 is a cross-sectional vieW, taken along the line B—B‘ 
in FIG. 3. 

FIG. 5 is a schematic plan vieW illustrating a front face of 
an example of a cell block comprising a plurality of solar 
cells electrically connected With each other in the present 
invention. 

FIG. 6 is a schematic cross-sectional vieW of the cell 
block shoWn in FIG. 5, taken along the line C—C‘ in FIG. 5. 

FIG. 7 is a schematic slant vieW illustrating another 
example of a solar cell module according to the present 
invention. 

FIG. 8 is a schematic cross-sectional vieW of the solar cell 
module shoWn in FIG. 7, taken along the line D—D‘ in FIG. 
7. 

FIG. 9 is a schematic cross-sectional vieW of the solar cell 
module shoWn in FIG. 7, taken along the line E—E‘ in FIG. 
7. 

FIG. 10(a) is a schematic vieW illustrating a front face of 
another example of a cell block comprising a plurality of 
solar cells electrically connected With each other in the 
present invention. 

FIG. 10 (b) is a schematic cross-sectional vieW, taken 
along the line F—F‘ in FIG. 10(a). 

FIG. 11(a) is a schematic vieW illustrating a back face of 
the cell block shoWn in FIG. 10(a). 

FIG. 11(b) is a schematic cross-sectional vieW, taken 
along the line G—G‘ in FIG. 11 (a). 

FIG. 12(a) is a schematic vieW illustrating an example of 
a connection structure of a bypass diode in a solar cell 
module according to the present invention. 

FIG. 12(b) is a schematic cross-sectional vieW, taken 
along the line H—H‘ in FIG. 12(a). 
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4 
FIG. 12(c) is a schematic explanatory vieW of the bypass 

diode shoWn in FIG. 12(a). 
FIG. 13 is a schematic vieW illustrating a back face of a 

further example of a cell block comprising a plurality of 
solar cells electrically connected With each other in the 
present invention. 

FIG. 14 is a schematic cross-sectional vieW illustrating 
the constitution of an example of a conventional solar cell 
module. 

DESCRIPTION OF THE INVENTION AND 
PREFERRED EMBODIMENTS 

The present invention provides an improved solar cell 
module Which is free of the foregoing problems found in the 
prior art and Which excels in ?exibility and exterior 
appearance, can be freely bent as desired and can be used as 
a building material such as a roo?ng material. 

A ?rst embodiment of the solar cell module according to 
the present invention comprises a cell block held on a 
reinforcing member While being sealed by a sealing resin, 
said cell block comprising a plurality of solar cells electri 
cally connected With each other by an electrically conduc 
tive connection material, characteriZed in that a sliding 
material having a property of not bonding to said electrically 
conductive connection material but bonding to said sealing 
resin is interposed betWeen said electrically conductive 
connection material and said sealing resin. 
A second embodiment of the solar cell module according 

to the present invention comprises a cell block having 
electrically conductive poWer outputting means and Which is 
held on a reinforcing member While being sealed by a 
sealing resin, said cell block comprising a plurality of solar 
cells electrically connected With each other by an electrically 
conductive connection material, characteriZed in that a slid 
ing material having a property of not bonding both said 
electrically conductive poWer outputting means and said 
electrically conductive connection material but bonding to 
said sealing resin is interposed at least betWeen said elec 
trically conductive poWer outputting means and said sealing 
resin. 

Athird embodiment the solar cell module according to the 
present invention is that either said ?rst embodiment or said 
second embodiment further comprises a surface protective 
?lm disposed so as to cover a front side of the cell block 
sealed by the sealing resin. 

In the folloWing, the present invention Will be described 
in more detail While referring to the draWings. 

FIG. 1 is a schematic slant vieW illustrating an example of 
a roof-integral type solar cell module according to the 
present invention Which has a corrugated con?guration 
similar to that of a roof tile. The corrugated con?guration 
shoWn in FIG. 1 is not limiting. It may be optionally 
modi?ed into an appropriate con?guration comprising, for 
instance, a combination of recessed portions, protruded 
portions and ?at portions. There is also no limitation for the 
radius of curvature of each of the protruded portions and 
recessed portions in the corrugated con?guration. Various 
corrugated con?gurations comprising a variety of protruded 
portions and recessed portions having a different radius of 
curvature may be optionally employed. In any case, it is 
possible that no ?at portion is present. 

In FIG. 1, reference numeral 101 indicates a cell block 
(comprising a plurality of solar cells electrically connected 
With each other by means of an electrically conductive 
connection material) provided on a Wave-like shaped rein 
forcing member 102. 
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Reference numeral 103 indicates a pair of terminal boxes 
provided on a back face of the reinforcing member 102. 
Each terminal box 103 is provided With a poWer out putting 
cable 104 Which extends to the outside. 
A poWer generated by the cell block 101 is outputted to 

the outside through the terminal boxes 103 and the poWer 
outputting cables 104. Each poWer outputting cable 104 is 
preferably connected to a lead Wire as a connection means 
(not shoWn) in the corresponding terminal box 103. The lead 
Wire in this case is electrically connected to a poWer out 
putting terminal of each solar cell. 

Each poWer outputting cable 104 may be provided With a 
connector 104‘ at its end portion. In this case, the electrical 
connection of the solar cell module to other solar cell 
modules having a pair of connectors (104) or external 
Wirings having relevant connectors can be readily conducted 
by connecting their connectors. 

Each of opposite end portions (in Which no solar cell is 
present) of the reinforcing member 102 in the solar cell 
module shoWn in FIG. 1 is bent into a form (as shoWn in 
FIG. 2 Which Will be explained later) capable of meshing the 
solar cell modules With other solar cell module. 

FIG. 2 is a schematic cross-sectional vieW, taken along the 
line A—A‘ in FIG. 1. 
As shoWn in FIG. 2, the cell block 101 (shoWn in FIG. 1) 

is sealed by a ?ller material 105 comprising a resin (a sealing 
resin in other Words) on the reinforcing member 102 Where 
the cell block 101 is embedded in the ?ller material 105 so 
that the cell block is enclosed by the ?ller material, and a 
front side of the cell block 101 sealed by the ?ller material 
105 is covered by a surface protective ?lm 106. The surface 
protective ?lm 106 is disposed to cover the entirety of the 
surface of the reinforcing member 102 as shoWn in FIG. 2. 

In FIG. 2, reference numeral 107 indicates an insulating 
member disposed betWeen the cell block 101 and the rein 
forcing member 102 so as to electrically isolate the cell 
block from the reinforcing member. 

FIG; 3 is a schematic plan vieW illustrating a front face of 
the solar cell shoWn in FIG. 1. 
As shoWn in FIG. 3, the cell block 101 shoWn in FIG. 1 

comprises a plurality of solar cells 110 Which are electrically 
connected With each other by means of an electrically 
conductive connection material 111. 

FIG. 4 is a schematic cross-sectional vieW, taken along the 
line B—B‘ in FIG. 3. 
As shoWn in FIG. 4, each of the tWo terminal boxes 103 

having the poWer outputting cable 104 shoWn in FIG. 1 is 
positioned at a recessed portion of the back face of the 
reinforcing member 102. 

In the folloWing, the constitution of the cell block 101 in 
the present invention Will be detailed With reference to 
FIGS. 5 and 6. 

FIG. 5 is a schematic plan vieW vieWed from above, 
illustrating an example of a cell block in the present inven 
tion. FIG. 6 is a schematic cross-sectional vieW, taken along 
the line C—C‘ in FIG. 5. 

In FIGS. 5 and 6, reference numeral 101 indicates a cell 
block, reference numeral 110 a solar cell, reference numeral 
111 a connection means, reference numeral 120 a photo 
electric conversion member, reference numeral 121 an upper 
electrode, reference numeral 122 a loWer electrode, refer 
ence numeral 130 an electrically conductive member, and 
reference numeral 131 a sliding material (or a sliding 
member). 

The cell block 101 shoWn in FIGS. 5 and 6 comprises a 
plurality of solar cells 110 electrically connected With each 
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6 
other in series connection by means of a connection means 
111. This series connection is not limitative. It is possible for 
the solar cells 110 to be electrically connected With each 
other by Way of parallel connection using the connection 
means 111. 

Each of the solar cells 110 comprises a photoelectric 
conversion member 120 having an upper electrode 121 and 
a loWer electrode 122. 

The connection means 111 comprises an electrically con 
ductive connection material 130 sandWiched betWeen a pair 
of sliding materials 131 to form an envelope-like structure in 
that the electrically conductive connection material 130 is 
enclosed by the pair of sliding materials 131 so as to expose 
only opposite end portions having a predetermined length of 
the electrically conductive connection material 130 to the 
outside. Alternatively, the connection means 111 may be 
designed to have a tubular structure comprising the electri 
cally conductive connection material 130 enclosed in a 
holloW tube made of the sliding material 131 such that each 
of the opposite end portions having a predetermined length 
of the electrically conductive connection material is exposed 
to the outside. 

The sliding material 131 has a property of not bonding to 
the electrically conductive connection material 130 but 
bonding to the foregoing ?ller material 105 (see FIG. 2). 

In the electrical connection of the solar cells 110 in FIGS. 
5 and 6, as shoWn in FIG. 6, each adjacent tWo solar cells 
110 are electrically connected With each other through the 
electrically conductive connection material 130 of the con 
nection means 111 such that one end of the electrically 
conductive connection material 130 is ?xed to the loWer 
electrode 122 of one of the tWo solar cells by means of, for 
instance, a solder and the other end of the electrically 
conductive connection material 130 is ?xed to the upper 
electrode 121 of the remaining solar cell by means of, for 
instance, a solder, Wherein the opposite sliding materials 131 
of the connection means 111 are not ?xed to the solar cells 
110. 

In the solar cell module (see FIG. 2) according to the 
present invention, the cell block 101 (see FIGS. 5 and 6) is 
embedded in the ?ller material 105 such that the cell block 
101 is enclosed by the ?ller material 105, Wherein the 
electrically conductive connection material 130 by Which 
each adjacent tWo solar cells 110 of the cell block 101 are 
connected is enclosed by the sliding material 131 and only 
the sliding material 131 is directly bonded and ?xed to the 
?ller material 105 Without the electrically conductive con 
nection material 130 being directly contacted With the ?ller 
material 105. Because of this, the electrically conductive 
connection material 130 is hardly affected by a shrinkage 
stress caused upon bending the solar cell module. This 
situation desirably prevents the connection means 111 from 
separating from the ?ller material, Whereby the electrically 
conductive connection material 130 is desirably prevented 
from suffering from problems such as cracking and the like. 
Hence, a highly reliable roof-integral type solar cell module 
can be realiZed. 

In the above, it is possible to dispose a lubricant betWeen 
the electrically conductive connection material 130 and the 
sliding material 131. In this case, the sliding property of the 
sliding material 131 is promoted, Whereby the above advan 
tages are more pronounced. 
The solar cell module according to the present invention 

can be used not only as a roo?ng material but also as other 
building materials such as a Walling material. For instance, 
in the case of use as a roo?ng material, the solar cell modules 
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are sequentially arranged on a roof board or rafter from the 
hanging side While ?xing by means of a clip, and they are 
engaged in mesh With each other. The roof comprising the 
solar cell modules thus installed establishes a poWer gen 
eration apparatus used together With a poWer conversion 
apparatus. It is possible for the poWer conversion apparatus 
to be designed such that it has a function linking it to 
commercial electric poWer. 

FIG. 7 is a schematic slant vieW illustrating another 
example of a solar cell module (Which excels in ?exibility) 
according to the present invention Which has neither the 
foregoing reinforcing member nor the foregoing terminal 
box and can be optionally bent in a desired form. 

FIG. 8 is a schematic cross-sectional vieW, taken along the 
line D—D‘ in FIG. 7. FIG. 9 is a schematic cross-sectional 
vieW, taken along the line E—E‘ in FIG. 7. 

In FIGS. 8 to 9, reference numeral 710 indicates a solar 
cell or a cell block (comprising a plurality of solar cells 
electrically connected With each other), the solar cell(s) 
comprising a photoelectric conversion member having an 
upper electrode on its front side and a loWer electrode on its 
back side. In the folloWing, description Will be made of the 
case of using a solar cell. 

For the remaining reference numerals in FIGS. 7 to 9, 
reference numeral 705 indicates a ?ller material comprising 
a resin (or a sealing resin), reference numeral 706 a surface 
protective ?lm, reference numeral 708 a back face protective 
?lm, reference numeral 730 an electrically conductive con 
nection material, reference numeral 731 a sliding material 
(or a sliding member), and reference numeral 740 a terminal 
material. Reference numeral 751 indicates an upper elec 
trode’s terminal, reference numeral 752 a loWer electrode’s 
terminal, and reference numeral 753 a solder. Reference 
numeral 760 indicates a heat resistant tape, reference 761 an 
insulating tape, and reference numeral 770 a lubricant. 

In the solar cell module shoWn in FIGS. 7 to 9, as shoWn 
in FIGS. 7 and 8, a solar cell 710 (comprising a photoelectric 
conversion member having an upper electrode on its front 
side and a loWer electrode on its back side) is sealed by a 
resin ?ller material 705, a front side of the solar cell 710 
embedded in the resin ?ller material 705 is covered by a 
surface protective ?lm 706, and a back side of the solar cell 
710 embedded in the resin ?ller material 705 is covered by 
a back side protective ?lm. Each of the surface protective 
?lm 706 and the back face protective ?lm 708 is externally 
extended beyond the area Where the solar cell 710 is present. 
An upper electrode’s terminal 751 extending from the 

upper electrode of the solar cell 710 is ?xed to a predeter 
mined position of the back face of the solar cell 710 through 
an insulating double-coated adhesive tape 761 so as to 
insulate the upper electrode’s terminal 751 from the loWer 
electrode of the solar cell 710. Further, in order to prevent 
the solar cell 710 from being damaged by heat upon 
soldering, a heat resistant double-coated adhesive tape 760 
is interposed betWeen the insulating double-coated adhesive 
tape 761 and the upper electrode’s terminal 751 so as to 
cover the exposed portions of the insulating double-coated 
adhesive tape 761 as shoWn in FIG. 8. 

Similarly, a loWer electrode’s terminal 752 is ?xed to a 
predetermined position of the back face of the solar cell 710 
through a heat resistant double-coated adhesive tape 760 as 
shoWn in FIG. 8, in order to prevent the solar cell 710 from 
being damaged by heat upon soldering. 
A tubular terminal material 740 comprises an electrically 

conductive connection material 730 enclosed in a holloW 
tube made of a sliding material 731 such that each of the 
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8 
opposite end portions of the electrically conductive connec 
tion material 730 is exposed to the outside. One of the 
opposite externally exposed portions of the electrically 
conductive connection material 730 of the tubular terminal 
material 740 is ?xed to the upper electrode’s terminal 751 by 
means of a solder 753. Similarly, another tubular terminal 
material 740 (comprising an electrically conductive connec 
tion material 730 enclosed in a holloW tube made of a sliding 
material 731 such that each of the opposite end portions of 
the electrically conductive connection material 730 is 
exposed to the outside) is ?xed to the loWer electrode’s 
terminal 752 by soldering (753) one of the opposite exter 
nally exposed portions of the electrically conductive con 
nection material 730 of the tubular terminal material to the 
loWer electrode’s terminal 752. 
The remaining end portion of each of the tWo tubular 

terminal materials 740 (each having an exposed portion of 
the electrically conductive connection material 730) is 
extended to the outside through one of the opposite sealed 
end portions (each comprising the tubular terminal material 
740 covered by the surface protective ?lm 706 and the back 
face protective ?lm 708) (see FIG. 9) of the solar cell 
module. If necessary, the thus extended end portion of each 
of the tWo electrically conductive connection materials 730 
may be provided With a connector or the like. 

Although this is not shoWn in the ?gure, it is possible to 
con?gure such that the remaining end portion of one of the 
tWo tubular terminal materials 740 and that of the remaining 
tubular terminal material are together extended to the out 
side through one of the opposite sealed end portions of the 
solar cell module. 
The sliding material 731 has a property of not bonding to 

the electrically conductive connection material 730 but 
bonding to the ?ller material 705 (see FIG. 8). 

It is possible to arrange an appropriate insulating member 
betWeen the solar cell 710 and the back face protective ?lm 
708, if necessary. 
As above described, FIG. 9 is a schematic cross-sectional 

vieW illustrating the constitution of an end portion of the 
solar cell module shoWn in FIG. 7. 

In the solar cell module (shoWn in FIGS. 7 to 9) according 
to the present invention, the solar cell 710 is embedded in the 
?ller material 705 such that the solar cell 710 is enclosed by 
the ?ller material 705, and the tWo tubular terminal materials 
740 each comprising the electrically conductive connection 
material 730 enclosed in the tube made of the sliding 
material 731 are also embedded in the ?ller material 705 
such that only the sliding material 731 is directly bonded and 
?xed to the ?ller material 705 Without the electrically 
conductive connection material 730 being directly contacted 
With the ?ller material 705. Because of this, the electrically 
conductive connection material 730 is hardly affected by a 
shrinkage stress caused upon bending the solar cell module. 

This situation desirably prevents the terminal material 740 
from separating from the ?ller material 705, Where the 
electrically conductive connection material 730 is desirably 
prevented from suffering from problems such as cracking 
and the like. Hence, a highly reliable ?exible solar cell 
module can be realiZed. 

In the above, it is possible to dispose a lubricant 770 
betWeen the electrically conductive connection material 730 
and the sliding material 731 as shoWn in FIG. 9. In this case, 
the sliding performance of the sliding material 731 is 
facilitated, Whereby the above advantages are more pro 
nounced. 

In the folloWing, description Will be made of each con 
stituent of the solar cell module according to the present 
invention. 
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Electrically Conductive Connection Material 

The electrically conductive connection material (130, 
730) serves to electrically connect a pair of solar cells. It also 
serves to output an electric poWer generated by the solar 
cells to the outside. 

As the electrically conductive connection material, any 
materials can be optionally used as long as they are electri 
cally conductive. HoWever, in order to make protrusions 
generated in a solar cell module as small as possible and also 
in order for the electrically conductive connection material 
to have and maintain suf?cient electric conductivity, it is 
desired to use a metallic material (including a metal foil) of 
Cu, Ag, Al, Ni, and Sn. In addition, a tin-plated copper foil 
is also usable. In order for the electrically conductive 
connection material to have superior ?exibility, the electri 
cally conductive connection material is desired to comprise 
Cu. In the case Where a tubular material comprising the 
electrically conductive connection material (130, 730) 
enclosed in a holloW tube made of the sliding material (131, 
731) is used, as such tubular material, it is possible to use a 
covered metal Wire comprising a metal Wire made of any of 
the foregoing metals Which is covered by a given sliding 
material. 

Sliding Material 

The sliding material (131, 731) functions to protect the 
electrically conductive connection material (130, 730) While 
insulating the electrically conductive connection material. It 
is necessary for the sliding material (131, 731) to be 
con?gured, for instance, into such envelope-like structure as 
above described above or such tubular structure as above 
described in Which the electrically conductive connection 
material (130, 730) enclosed therein can be freely moved 
therein When external pressure is applied on the electric 
Wirings. 
As the sliding material (131, 731), there can be 

mentioned, for example, ?uororesins such as ethylene 
tetra?uoroethylene copolymer, polytri?uoroethylene, and 
polyvinyl ?uoride, and other resins such as PET 
(polyethylene terephthalate), polyimide, polyetherimide, 
polyethylene naphthalate, polyphenyl sul?de, and nylon. 

In the case of covering the electrically conductive con 
nection material (130, 730) by any of these resins, When the 
electrically conductive connection material comprises a foil 
like shaped body, it is possible that the foil-like shaped body 
is sandWiched betWeen a pair of members made of a given 
resin such that the foil-like shaped body is enclosed by the 
tWo members. It is possible to enclose the electrically 
conductive connection material (130, 730) by a single mem 
ber made of any of the foregoing resins as the sliding 
material (131, 731), Where the member is bent so as to 
envelope the electrically conductive connection material 
(130, 730). 

It is also possible that the electrically conductive connec 
tion material (130, 730) is inserted in a holloW tube made of 
any of the foregoing resins as the sliding material (131, 731) 
such that the electrically conductive connection material is 
enclosed in the holloW tube While exposing opposite end 
portions having a predetermined length of the electrically 
conductive connection material to the outside. 

Lubricant 

As previously described, an appropriate lubricant (770) 
may be disposed betWeen the electrically conductive con 
nection material (130, 730) and the sliding material (131, 
731) by Way of coating or the like. 
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The lubricant thus disposed serves to establish a freely 

movable state having lubricity betWeen the electrically con 
ductive connection material (130, 730) and the sliding 
material (131, 731), Which facilitates the electrically con 
ductive connection material to move smoothly When the 
electrically conductive connection material is bent by virtue 
of external pressure applied thereon. 

Speci?c examples of the lubricant are silicone grease, 
silicone oil compound, and silicone resin. 
The lubricant is desired to have a relatively high viscosity 

in order to prevent the lubricant from leaking to the outside. 

Solar Cell 

The solar cell (110, 710) can include single crystalline 
silicon solar cells and non-single crystalline solar cells. 
Speci?c examples of such non-single crystalline solar cell 
are polycrystalline silicon solar cells, microcrystalline sili 
con solar cells, amorphous silicon solar cells, and compound 
semiconductor solar cells such as a copper indium selenide 
solar cell. These solar cells used as the solar cell (110, 710) 
are desired to have ?exibility. 

In any case, any of these solar cells (110, 710) is provided 
With an upper electrode (121) and a loWer electrode (122) for 
outputting an electricity generated by the solar cell. These 
electrodes are formed of an electrically conductive metallic 
material such as a copper material, silver material, alumi 
num material, tin material, or tin-plated copper material. 
These electrodes are desirably ?exible. 

Reinforcing member 

The reinforcing member (102) serves to improve the 
physical strength of the solar cell module. Particularly, in 
vieW of using the solar cell module as a roo?ng material of 
a building, the reinforcing member is required to have 
?exibility and to excel in Weather resistance, load 
Withstanding capacity, and Workability. 
As the reinforcing member (102), steel sheets excelling in 

physical strength and non-ferrous metal or alloy sheets 
excelling in corrosion resistance Which are ordinarily used in 
forming a metal roof can be optionally used. Such sheet can 
include steel sheets and non-ferrous metal or alloy sheets 
respectively having a treated surface or a coated surface, 
special steel sheets, and composite steel sheets laminated 
With a heat insulation material. 

Speci?c examples of such steel sheets are hot-dip Zinc 
coated steel sheets, GALFAN sheets (trademark name), 
galvaniZed steel sheets, hot-dip aluminum-coated steel 
sheets, copper-plated steel sheets, vinyl chloride-coated steel 
sheets, ?uororesin-coated steel sheets, stainless steel sheets, 
laminated damping steel sheets, heat-insulating Zinc-coated 
steel sheets, atmospheric corrosion resisting steel sheets, 
coated steel sheets, coated color steel sheets. Speci?c 
examples of such non-ferrous metal or alloy sheets are 
copper sheets, lead sheets, titanium sheets, aluminum alloy 
sheets, and Zinc alloy sheets. 

Besides these, ?exible plastic sheets Which are ordinarily 
used in forming a roof of a building can be used as the 
reinforcing member (102). 

Terminal Box 

The terminal box (103) serves not only to protect the 
poWer-outputting portion (the terminal taking-out portion in 
other Words) of the solar cell (101) from being damaged due 
to mechanical pressure externally applied thereto, but also to 
protect the joint portions of the cables (104) With the 


















